Left ventricular hypertrophy induced by aortic banding impairs relaxation of isolated coronary arteries.
LVH (left ventricular hypertrophy) is associated with impaired coronary vascular reserve. In the present study, we examined the effect of pressure-overload hypertrophy on vasorelaxant responses of guinea-pig isolated coronary small arteries and compared them with mesenteric small arteries. Pressure-overload was induced by banding the ascending aorta of guinea-pigs. Haemodynamics, and ventricular, atrial and lung weights were measured 168 days after banding. Isolated coronary and mesenteric small arteries were contracted with a thromboxane mimetic (U46619) and relaxation to ACH (acetylcholine), ISO (isoprenaline), FSK (forskolin) and SNP (sodium nitroprusside) was examined. Arterial wall morphology was examined by light microscopy. Aortic banding reduced cardiac output and increased systemic vascular resistance; atrial, ventricular and lung weights were increased. Coronary artery adventitial and medial thickness were increased, but mesenteric arterial wall morphology was unaffected. Coronary artery relaxation to ACH, ISO, FSK and SNP were reduced in banded animals. In contrast, relaxation of mesenteric arteries to ACH, FSK and SNP were unaffected by banding, although ISO-induced relaxation was reduced. A COX (cyclo-oxygenase) inhibitor, indomethacin, had no effect on coronary artery responses to ACH in banded or sham animals, but the differences in relaxation of coronary arteries between banded and sham animals were no longer significant following pre-incubation with the NO inhibitors L-NMMA (N(G)-monomethyl-L-arginine) and oxyhaemoglobin. In conclusion, pressure-overload-induced LVH causes impaired relaxation of small coronary arteries to endothelium-dependent and -independent relaxants. These findings are indicative of alterations in vascular smooth muscle responsiveness to vasodilators. Impairment of coronary arterial vasodilation may contribute to the reduced coronary vascular reserve seen in LVH.